Sex differences regarding the amelioration of wrinkles due to skin dryness by the administration of tranexamic acid.
Tranexamic acid (trans-4-aminomethylcyclohexanecarboxylic acid) exerts an amelioration effect on wrinkle formation due to skin dryness. We examined the sex differences in this effect. We administered tranexamic acid (750mg/kg/day) orally for 20 consecutive days to male and female Naruto Research Institute Otsuka Atrichia (NOA) mice, which naturally develop skin dryness. In the treated female mice, the amelioration effect on the wrinkle score, deterioration of transepidermal water loss (TEWL), capacitance, and decrease in the expression of collagen type I was stronger than in the male treated mice. Furthermore, the level of β-endorphin in the plasma and the expression of β-endorphin, μ-opioid receptor, and macrophages in the dorsal skin increased after the administration of tranexamic acid, and this increase was higher in female mice than in males. In addition, the macrophage production was increased by the administration of tranexamic acid in the ovary but did not change after administration in the testes. A histological examination revealed that these macrophages produce the β-endorphin, clarifying the source of the elevated levels. The amelioration effect in the female treated mice was decreased by the administration of clophosome (a macrophage inhibitor) to a degree that did not markedly differ from the effect observed in the male treated mice. These results suggest that the amelioration effect on wrinkles is stronger in female NOA mice than in males and that β-endorphin produced by macrophages plays an important role in this sex difference.